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(54) HYBRID VEHICLE AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve operating efficiency of a hybrid 
vehicle. 

SOLUTION: A motor 130 is connected to a sun gear 121 of a planetary 
gear 120, a drive shaft 112 and an assist motor 140 are connected to a 
ring gear 124, and an engine 150 is connected to a planetary carrier 123 
through a planetary gear 200 constituting a speed change mechanism. 
Power output from the engine 150 is distributed into two parts by the 
planetary gear 1 20, while regenerating partly the power as the electric 
power in the motor 1 30, the rest of the power is output to the drive shaft 
122. The regenerated power is supplied to the assist motor 140, and 
torque output to the drive shaft is added. In accordance with a running 
condition of a vehicle, speed change ratio is controlled so as to decrease 
a difference between input/output rotational speeds of the planetary gear 
1 20. As the result, regenerative electric power at torque change time can 
be suppressed, a loss according to the conversion between power and 
electric power can be reduced. 
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[ 0 0 5 8 ] mi*, tf > *-V- 1 2 1 CDBIHkftiN s , 

77 * * y * + y t i 2 3 ®BKtfc$tN e . y > 

1 2 4C>@I^^N !- ©IS •y>+"i- 1 2 1 

fe . 7*7 * * y * + y 7 i 2 3 cf>@^R«t*= p e , y 
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1 2 z<&mtm&f=>p e<D&£— «-c*« # c©is» % 
[ o o e o ] * £ y =r +- 1 2 (xc'S^tci*. 

x>t>>l 5 0OH«eft^B5 4>«>d[Pe i KtB=iaT£ 
it* 'CTtf*^*** COJ: 5fc4*tWS*zw ^ 

[0 06 1] B6ir*£^fltoW:ry ? KSLPS^fctf 

# l ) *"+ 1 2 0«:AA8ti4B<6*«x>s>>©*B<6 

[0062] ( 2 > HRMSff : . -*£Hftfflg»% -i 

N s = ( 1 + p 1 > /p 1 xNe-Nd/i) 1 ; 

Ts=Texpi/<l+pi> ; 

P 1 = I 2 1 CDiS«/y > i^ir 1 2 4<*>&fe 



(10) M2000-346 1 8 7 

viz. &m<v®mv>tc#>. ^7 7 i/»tW! 1 

[0 06 3] 071* Tj^i 1 6cr>@iSifcNd<x>*> 
>1 5 0tf>@£gSNe j C-*S^-tcfe^-ShjU>7^}^r>^ 

ft. ^SOBiaSi h^cc:«3^-^i8r*Sp @ 
SSNe, hi^Te T?x:>*>> 1 5 0a*&ffi;£?3*ifc 

C >V * >? T d <D*hft P4izm& L' Xm& ! 1 6*>6ffiA 

[ 0 0 6 4] 07 K*OfcS»MMT5»^ *•* 1 1 6 
<7>[ei$I&Ndv2x:>*>> i 5 0<O@te^N e J:0 4>^$ 

0 £>@§£»N e < . 'J > +> I 2 4 <DB<Efcli 
1 6<DB1EftNdtt:«isl»o tt^TT. SfcK^Ofc 
55 ( 1 ) ^^6^510. 1*">*"-M 2 1 <7>[gj^N 

s text? v )i ? t $ li-eh-enaac < 2 > tt«s n^> 0 



20 



«BiHiy&e£tt , e a ?miat. ^-$13 

[ 0 0 6 5 ] x>t» 1 5 oA^a^sn^ttM, -7iz 



<2) 



GUl=NsxT$=NexTe-NdXTe/{!+pl) 



* ^ * * y ^ I 2 0 t?2 ^»E3 ft. C-«r>— NOLbfi 
Gi>tt;fe«:C4?l;i,rB£?«. ±5^ (2) tc<fcti«. 



<3) 



[ 0 0 6 6] x>>:>> ! 5 0*&ffift£nfc*3*3>lk?7 

it. i» > i 2 4 ccgiisn, i i 6^«*s^ 

^Tr et*, rT r e =Te/ < I + p 1 > j *C^% 

AU1= (Td-Te/U+i&l) ) xNd 

= TdxNd~NdXTe/(i+pi) - <4> 
[ 0 0 6 7 ] t * 1 4 O^Ctt, 1 3 0 ! 1 6€«N d <x>>:» i 5 OOBfERN 



40 



Tjd -Tr ej ^r^^h^-^i 40^6tf]A 
^^CitCckO. Sis! 1 6CCBiSSNd, h^Td 



/ ^ \ /j\ 
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[0 06 8] msit ra«i i eo>mmit4 

1 2 1 Oigitf&N s JJ*4a i£fe^* 0 

[0 06 9] *§al 1 6<Z>^*Tdi;tx:>^> 

<7>^ ^ *> ?£ffSL,fcitiSGU 2<E>ffig5tCSH,<,> 0 M*: 

4i/?i^<f^s o r$Hi i 6<Z>HSk» 

N d >^>i>> l 5 0<DEHE»N e J CQJg^tc^. 08 

iTict&vzz* &jy>&$mvit. rmhc&wrz 

[ 0 0 7 0 ] KX±VHm l> fc» 0 t ^IWfto; x ^ ^ y 30 
§sl 1 6^6ffi:^*c&#t?a& <UT> 

6ib«l«gr'^^ <JLTF\ CC-ilai^:- K&EV^Ifi J: 

3 0 £S±afi U T#£^r ^Ci fcnjfct?**. 
[0 0 7 1 ] H8C£*Ofc:ii*J, AMI 1 6O0$£*cN 
d#^>>:>> 1 5 0<D@(E8*N e J: 0 ^K^C^tf^tc 40 
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20 

[0 07 3] < 3 > Si^JjW«Aa ; -4sn*jil1?l]<7>^ 

m$tx.~? v 1 9 0rt©cpu <jy.T. ^ic 
r c p u j t c » 5 > itmmtoitiTvmicfo o xm&*-~ 

0. 130, rv^h^e— $1 40, i-^-^*2 

10. ■T'lx-* 2 2 0«>Bf)jiNI*^T-r^„ C4T.6©*IJg3I 

iia ^ <D*«iai*ng.'u - * > ?: amwciffi? z> c £. k. j; 
[ 0 0 7 4 1 m 1 0 iiiimitw© h *,5mm&- * > 

«l^9^-*-CJb*. IS J- .'U 9 T d *i*T*-fe.-HS 

1 0 0 7 5 ] ^{C, StSSA P b 4»<i:c^ttKe«d»A 
P h (Af^S!5, S 2 0 > o 

^3 P b i Jt, /< ?f'J19 4<*>*t5S*K^-r *^a>T?*> 
« . < vi T »J 1 9 4 *?t«-r*<€MI^*-2>ii-&Ki*iEO 
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> 1 SOOg^giii^Neig^^^^T e<J[>ffl^*> 
ft-? ?-7"tCfit->t\ §-<&flKt£x>^> 1 5 oor.^ 
[0077101! l*x> ^XDSfitfW > K 

UK, *fc. Sac l*6C3li«lvenx>£>>i 

[ o 0 7a] x>s» l 5 ot*H5vr*jio , 



l 5 OMHC lK«a?*Aft*ffl;b?*Uw 



Btltcft*RC2fcJ: 



[0 07 9] B'l 0fl>A^^7"S3 0tefeW*£lE#-<f 

* . -7 >? ~7iy> £>m&*bt) P e icfc o fca|E# ^ * 

N 1 * = {l+/>l}/pl xNe*-Nd*//5 1 r 
TU=Klx (N!t-N!) + K2X2 (NU-NH 
[ 0 0 8 2 ] £ Ct\ Pi £ 1 2 0<D*" 

K 1 ii@*i^<^M^^^tWScr>^^>. K2 

40 

N2*Ufcggft«l 1 2<^>gg|[g^Nd*cc^0^o 

T n \l/ - T /J 4f T* / ^ i 



(12) 4&M2G0 0-3 4 6 1 8 7 

22 

* > h £S»i&t?C i X\ x>i>> i 5 0<PBfe@fe&N 
♦3 . x>s» i 5 o cc^^c^^c^K^^ > h £ 
[0080] C5UTS^3^fcx>^>i5 0CdSSs 

v terser, c pui*s^ft^o#^$ijaii9«a^ 

[ 0 0 8 1 ] £fc:C P Ui*. C P UttKWmibVWIM 

dttS8-ca>&**B^t*»f b {Af-^S2 o o > , -e 

£ 1 4 0 O h A- * J: O'0^<Dig^fii^g»*T £ ( X 
r^S2()5, S 2 i 0 > • HHIiS&WK<CAi«l 

{Af 7 7S2()5) o 1 3 0©B*8B(£»N 1 

*«. feicSUta? <2> ^fe^r. fgSft^i 1 2(^g 
20 ^liili^Na*. x>t»Mj^Ne**f^A , r^Ci 
tc^:DI§:«^n^o 3 0<7>sah.»U^T 1 *ii 

5? (2) tCfec^C, ggftlil 1 2<Z>g&K'l>*Td*, 

^ 1 3O0>SB hJU^T 1 *^aS^bfc 0 1 3 0 

(5 > oasBHEsn*. 



■ • ♦ (5> 

C C r-i*Ji35 { 5 > -CSBt $tl/c h JU * T 1 * * 
♦1. rs/^h*-4r 1 4 0«H«BKItN2«JdJ:VB 
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N 1 * = {l+/}!)/plx {i + 
T 1 *=K 1 x (N !*-N 1 > +K 
N2*=Ndt; 
T2* = Td*~T 1 o 1 

[ o 0 8 5] c * uxmjxLzntc ^ * **^tf4$ 

i4 0. x>i>> i 5 Qv>mifr£ffl®rrz <a 

n*. C ^ lyC^SnfcWBB*, ffBKBEK 191, ! 

O}?* -? -tlcW&Zft. <, & P WM WaiK 0 & 

[0086] CPUiiftVNB&l 9 1, 1920*47 20 

3 0 4a J: OT 1>X Y * 1 4 0 ^KfrtiH£H?r? 
cnoc^J-t. x>*» 1 5GOBlEi*3B£tt:t*EF 

i ecu i 7 o«ga*r*«ar'** # se^r. h»:* 

~* h 1 9 0€CPUiiEF i ECU 1 7 0CC*tUtTx 
>t>> 1 5 0 hc^*4titfrS'*C<£ , t\ 

[ 0 0 8 7] UlOWitlMmicXtTt&CiKJ: 
•J. **H«*3[>;W:7ll ? KiSfl*. x>*» 1 5 0^ 

[ 0 0 8 8] aaUk«B*)*ilBI»»Htcoi^r» 

**j^O'Bt5h^^Td**St*3i«? (Xf -^S 1 0 
2) . ^Xcc, fggiss! 1 2C-gglg^Y>h^S^C^ 
-C. CPU t^Mi^MSrft Plm? 
2> <Xr ?7"S 1 0 4 > ♦ *®^iR*!S^ 

[ 0 0 8 9 ] B 1 3 tifiSS^/>^^^1t^i*S^^ 
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o> Ne*-Nd*/o ! ; 
2X1 (N! *-N 1 > ; 

♦ • - (7) 

oBKUafe*. is4<DftEp'Cac$n«<i: J }<c£fi:t/, w. 

i«U D 6 «MO D £4>tt*&PD ItC^-, fc±#. CP 
[ 0 0 9 0]@14 IJratite4Hto64Utt&''vC!>to 

♦j mzozmz ni?t$.mm z£> d d j*«]B3© w 
p o o Ktaar *. c 4>fKtt'c£?T(t>&3&&p r f * 
ttttat^oto o Sii*, py * it c *> u fcawrc* c ^> 0 

*WODi«WUD4«t>»ffj^PO 1 C 

C 0 0 9 1 ] C (OX *> tec P U Jt*iSC"jE?TtB^^^ 
U D tWMO D <L<DBSir^3!tfS'&J^S^K:S-^,»-C^ti 

[ 0 0 9 2] ^f- -y'S 1 0 4 Kfc^C. ^JO^^j^ 
r y •T'S 10 6), ^OM^fli^afr^nfeiS^cc 

ti. ?7?*2 10S:*>. :TL — *220**7tCL, 
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[0093] w±r'i^u^c^teP9or^>w^i> ? vm. 

^^^^ **4*WCoc-tWPIT4. 
[0094]@1 5 W ^7e?tH#c K'U * 

x > t> >^g| l 5 P e T^iSS ft&«£rc!} b tl t? 

t>^>^> 1 5 Ol&siPe *C*i£S*i4o fit, 
£ l ) ^ Y 1 2 0KAAS*i*ft#l^4"©i5P e 1 

P e<D Ml> * T e J: 0 kf£< ft£o 
[ 0 0 9 5 ] *»4*&flfcftAJ * 4a£ i , > % ij ? r 

0. 1 3 ()feJ:y'7^AK-^l 4 OCDfRUK 

1 5 OA>6iBA3nSttA50D^fe, B15*«»I«GU 

2' cc'MfSociia^ &^&—mmftic&& $tiz 0 * 

««GU3" ©iBatCt^T&ttA©»Se5^*l;4o 30 
[0 09 6] CCT\ H8£Hl 5££tfc$£T£o 

[ 0 0 9 7] C<OJ: J 5tC*'mmo>j\jzr*) ? 

fe-T^CiCCcfcO, 1 5 0^*>T7^*i? »J*'+ 

I 2 0 A?} 2 ft&Cfcftti2|sM£&, h W 1 1 

T** 0 c KM,*£ftT'£U*«*<^^«: 



4M2 0 0 0-3 4 6 1 8 7 
26 

a 7 u?c<d t m o^aiTiT*>n * c <t 9 , & 

*- ^ ^*?f^ib^<D?iJl(DS^5:@M^ 
[0 09 9] ***«a>- , ^-/^ l J ? gtiMttO 

tarn?** m? tm&. mwm^m^^a. k-i 

»lt«>W*3|»*t?7*>ttCiiS#, fip*>. r > ^ ~ k ^ 

it@43<D^ p e 3 tct @a-r ^«p^? i & £0 
[ 0 1 0 0 ] AMibAKftf u ^ •< v vim\m 

7 -CyRUtzOtmo < , $ l ) * V 12 0. ^ 

! 3 0fcJ:O7t'A h^-a? 1 4 0<CfP«ec J: ->^C h 
^&£?t^, KtcaiBl/fcilO , ^>S>> i 5 0^5 

[o ion ccr, *a?£im et*ttiia** # 07 
^. -fi«A^HftsnTei**n*g&AiitffWGU 

M«G U 1 * co*3WK«G U 1 J: 0 4> BSfUfif:* < ft 



[ 0 102] *naMto;w^y ^ K* 
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&B 1 6 *cr>*P e 4 tcfB£?*B(EgBS'C1Ci*lr?7 r 
y * $ >) 1 2 0 tce^T& i><r>£?tHt> $ 
•J 1 2 CnCAABIHM*. 1 1 2®B£tt 

[ 0 10 3] *W§&v>^ J-?*)? K^MtT'it. 7 > 9 

liSMRKirJ*, J->^> l 5 0®JJEBIS»(*£P 
L2tCffiM5T*B*s*St<!:Si-2> < , &tttt&CI£, B6*cc 
SStS (./ fcgig*«gtC5-3 * , x. > i> > ! 5 0 ©±R 

bcih&spl itc4B£'r&B£tk&&&. B*-r&a 

SB*«B***i*tt/irS'*K:onTiWcT&. Stvc, ± 

[ o i()4] tu±vsm o tern * o>\%m^ j: - -c . 30 
(wic'^^'j ? raw**. Aw©*t?yaiKjti;TS: 

fc^ii. mar. vzTiztn-zismz&^x, gmti 

1 0 1 0 5 ] m 1 7 i*S^-tbcf>|g«^r stern 'T^f 16 
«SBCab&. tfW*K:^9* * »J 1 2 0 OAUA/XD® 
ts&H^ N & £ 9 . iKaEssK h -'U J> &1*B*©giE$&$* i 

1 2 3 ©BiK& - y > 9*f+ 1 2 4 C-BSSfe J C*£o 40 

L, . Mom-kW- *~ m— K-^-f r/flJic IBS'?' @15 



12 00 0-3 4 6 167 
28 

to 106] ^iittt*. m&amtmtmM&wtwm 

tt«T. ^m-^fcBis&^N^j&Htij:, £N2~-&N 

3©iS£ie^'r^c:£Avc#^ ><> c©asBt*.'x-f7*y ^' 

[ 0 10 7] ■•' N -i 1 ^ y ? K*M<^*tTp^*}f 
IfeM^ N ^±^«5C-g^^affl^ N 2 - A N 3 iC$p?S ^ i: ^ 

gfc^tf ^ig^sDBlSfe^Bi 7 4i©iN i risn^ 

flij&l^licc (./•c^iitb*iSr^-5'& c <L^r-* 7 > v 
- ^«ic-*?f i5s§rc*3s $ n& BK«ub^^ n 3 

*£T^C£ibT'*-5>t.. ICift. fitifS0[>3^r- 

[ 0 109] ±iai©^ a 7 ') v rtfi'Ctt V-? -t» a? y 
^2 0 0 &m^fcg.Tmmz£ ^-c^tb*t7jo#A. 

•5>18^*^*L^ istepi-et*, ^"7 ^ U 2 0 0 
0>-y->^-V'2 0 1 tc^u-*2 2 0. s^** l>4+ y 
y 2 0 3 ccx> i>> ! 5 0 . y > ?*-<r2 0 4 K 4- 

* y * +• y r$*2 o 6 Kic^?^ ^- y * * y 

7 2 0 3 i y > 2 0 4 £ ^ifs^f -6 >7-;?2l 
0 £!8rWfcig££0ftTr<.,*:. 7 ^.$ ^"-^ 2 0 0 £•& 

[oi !O]0i8 t*M i «-is:^i cr©^ w ? y * 

1 ) or#.^ t c^ "7 -5' * » »J ^-^ 2 0 0 ^<Z>Sp3t<*> 

ss^^tgis-r^. m 1 <^j^«r-it. *>4 r +2 o i k. 

s.^l» l 5 0 . ~7*7* * + * 'J T2 0 3 0C^4 ^ 
y * + y Tla2 0 6 . y > ^=fir 2 0 4 K:/ u- ^ 2 2 



http://ww4.ipdl.ncipi.gojp/tjcontenttmsJpdl?N0000=21&N0400^mage/gif&N0401=/NSAPITW 3/1/2005 



Page 1 of 1 



(15) ^2000-34 6 187 

29 30 

T-774 2 QiC&£'?ZC£&X&Z. 5tUL 5 011^1/. *)>9*+\ 24£*-* 1 4 0fol 

.^b^ < i > k rfgc = />/{i+ ( o>xN oiEs&ii i i SK^ofc. EHcmmotcm*) . ***** 

+ J fit^t. *1®&BMC!VW7'*J cntC&U ^-£140£x>i>>15 0«fcCijt 

^ K <$n XI t . -zTv*'? 9 =Fir 2 0 0 VgMtb* &x.i> 5fc©ifC<>J:^ >W»&*§s£t<:-7l > x m 3 OX 

^8t4Cti!TSJ. EHn^BTr-SA^ 794* y [0116] @£Ot£IT302£ig#£L.T<Z>-'W:7'»J ? 

*"+2 0 0<iSB3l£<*>«££J;t:, SftiF!lfeJ:iy'lfI 1©K Y^m<J>mmi& i kth?'mmv*>?>. CCXit. tbt> 

[0112] WMeiH J: ztm 1 omiMxit . 7*9 4 * 7- y ? F t- , Ti'AK-JHO 

»J =F+- 2 0 0 £ > x>i>>l5D£7^ A^isSf BP*>, M 3 <Dj£^0l<7>; » ^ 7 »J K 

4 * y i 2 o tvmic fts§ti^^^ bfe 0 (t. ^asis^g*j§«srr -579 * * y 1 2 o<D7- 

zm&mt, 7*9* 5 y i 2 0 vrmmcmizc 9 4 * u * * y r 1 2 3 k 7vx t *- * 1 4 0 

i4>5J^r.fe*. g| 1 9i*^2<7>Xff^<U/T0D;W7 794* y+if 1 2 0<fcl*fc±sli-«ftCTi'* h * 

Sko£^»)£0t-£^<CO^T<Z>^l,fc <> M^- [0 1 17] 3fetCl32 5*«l^^|t, 

<ia i > ofef&imu. ^*94 * y * -t-2 o oottees t,fca«i , r> *w 5 -/ y^mc m?> <j>m5,v-± o 
mv-im?z. eiife, &2cc-mmzit> mmmzn 20 ^3©£?.sf>i-c-<>, ^*>>i so^s^n* 

* 9**2 0 007 94 ZV++972 0 J&^lllsii^SBSilsS 1 1 2<DS1§|3*£{i!KCj£-7«£ J: 

3?:. ttAflBfiB«ttar£7 r ?« > 'J 1 20<7> ^{C^tt-Sr&JilW^-tlii. jgi5^?:(5j±-r i>C tifiX 

0 0 <D y > y*"-t-2 0 4 £f£t!>ss 1 1 2 tC^U^c B^S^^IS****.',**:*), 7 94 $ »J ^ir 1 2 0 <Z> 

©ffeoc^ti. ^fife^ <t m i; r-*> /v-in^iaiK^ •» <- f 9 7-^tf <<:ti^-^ -5 sfiv* 

[0 113] %2<Dr%WM<O^A~79 ■■? YMmt. 77 «f*T* J: J ><£^3itfc^ilr5efectOB<J»ll"rn{*. .^tCS 

* 5? y^-^2 o o *&)t>m&m& ^msm i i 2 io>ia SB»<w>rt±tia*c <t*?-c*&. jp3o>is:fijpii<<:fo«,- 
'J 1 2 0 © y > 1 2 4 tc$££$nfc y > 30 p-fTicoi^-cfi^ ©a#WBi«sr*>*. 

-^$4 1 2 5 ilg^la 1 1 2 £<DB3Tl£ii&?T 5 C iA^T [01 18] J:^<D^SSpiJ??r-i*, ^94- 'J 1 2 

few 577^. » y ^-^ i 2 oa>A^iifi!&*SEs&$fii i i x^^g^Mffi vtcma^wmutc. anasmut 

l^c. C nccl*i t , ^ 2 . g:^-? ^CiCC t*)lZ£i X-pZL < t iiUW&<DWJ. Z*bt> LC'm%. U X 

J: 0 -79 4 * y 1 2 0 Bp*> . »j > Si^nl«gftr#.g ^ I » ^ „ HHWrJi. ^9 4 's 9 1 

i^fis ! 2 5«fe#.@|^«:jr.>i^ i 5 0©SS© 2 0im#3nfc*-* 1 3 0 ItttiXtcim&mkU 

^c*-s, Sto'C, ^2©^«itcj:orfc^piJtra o*6ffi7j$n?ctt^©^*$*is:3ii''^-^, y>y^ 

[01 14] ^tfe, ^2c««cc4<s<.»rfc, 7*94* 75**4ff«*si'r*«flrc*ni*, -eoc-f&ii^c^g^ 

*5PU?:^^ti. 7*9 A- 5 9 1 2 0 C-iafcfllUs J:t>T [01 1 9 ] m 2 1 i*£T4 «at«*!)/^V7 U ~> K«S 
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(1?) 4O9200 0-346 1 87 

31 32 

_3 2£T-?£a-£2 34£<i;i, S^tS^WfClEl^ C«>ifr&i±. *5 t $2 3 0 £ trfTSmbX, T 

pjggJiM G - * SSfri8r-& -5. &&&im£te!8r? •?£p-£234 <JMm$Si.&Wgm&& Nd fC#-£J: 

•^3 tifcia^fit*. ^>tn-*2 3 2 (C^3 *VC l* 2 3 0 "CGiiS ftfc h .'U*i*ggj|friS 1 1 2 ©@g h .'U * 

T9£D-*2 3 4i*fB&Sal 1 2tO|te3*Y(V Td<fc0iS<,4^, T^X t 1 4 0 *H&a& 

SBftii ! 1 2iCi£gf&ffltmU. 7fX l U-CSr^H. TV* 1 4 0T»6tlfcS 

4 0*4te34vCt»«. t> 7 ? $ 2 Z OOfii^femZinZ, \J 

J0 12 1] *-7?**-*2 3 0i*. Ma-^c^jag >+a-*2 3£©@i^<gg«^i 1 2<Dgg||3is» 

AESS<£ •2>W>^D-*232i. @§s^f? 10 4 0 £ • fE>±jftf?J<<:{ig-r $?, 7 **-$230KsA 

T«5 £o-*2 34£-*>^n-£2 3 2£i;fc l [0125] U±r^Ufcil»i . m40>K^m<0^-< 

J: Zimt T Kf $ C 2 3 4 lCfig^^>nfcHtB3 ^ .'L fc^tf r ;U ^^hU^tHZ V )l> ^MHUXtBAH 1 1 

fcflfW*. 7*£O-*23 4£©S;>3<S>^0£0 20 ? 2 3 OOA^^jfeiffi^Eiisia^M^-^ 
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